In present study, we present data on tree diversity, stand structures and community composition in six sites of tropical forest in Rajaji tiger reserve, Northern India. The enumeration of 72 plots results a total of 19,050 individuals, 47 species, 42 genera, 25 families in which Holoptelia integrifolea, Dalbergia sissoo, Shorea robusta, Cassia fistula and Trewia nudiflora were the species which showed higher importance value index (IVI) in the study area. The stand density of the six sites ranges from 149.99 -397.91 hac-1 where as the total basal area of trees ranges from 3.612 -46.813 m 2 /hac-1 . The Shannon diversity index ranged from 1.35 to 2.51, Simpson index ranged from 0.097 -0.446, Margalef index ranged 2.584 -4.9, The Evenness index ranged from 0.551 -0.852 in the study area. Further the studied area has showed ample evidences from indices in supporting the higher floristic diversity and stand structure after providing the present area as a status of tiger reserve.
INTRODUCTION
Tropical forests are regarded one of the most biological rich habitat on earth and have been recognized to harbour a significant proportion of world biodiversity (Myers et al 2000; Baraloto et al., 2013) . These forests provide significant ecological services such as conservation of the habitats of plants and animals, prevention of soil erosion and species conservation as well (Armenteras et al 2009) . Many factors like seedling survivorship, seed quality and recruitment are the important factors which are playing significant contribution in the maintaining the tree composition of tropical forests (Connell, 1971) . Tropical forest accounts for approximately 86% of the total forest cover in India (Singh and Singh, 1988 ) and the dry tropical forest accounts for approximately 38.2% of the forest cover but unfortunately the dry deciduous forests are being converted into dry savannah, scrub and dry grasslands (Champion and Seth, 1968; Singh and Singh, 1989) . These forest are degrading at a rate of 3.5% (Puyravaud and Davidar, 2010). The main reason behind for the loss of tropical forest are invasive species, fragmentation, deforestation, over-exploitation as well as the climate change. (Gardner et al., 2009; Morris, 2010; Anonymous, 2013) . The degradation of these tropical forest is likely to continue in the future (Bradshaw et al., 2009) . So this condition is calls for in depth study of the demographic stability of the species in these tropical forest (Sagar and Singh, 2003) . The tropical moist deciduous forests are found throughout India except in the north-western and western regions of the country. The tropical moist deciduous forests receive a range of rainfall between 100-200 cm. In the higher ranges of northeastern India and the hilly areas of Uttarakhand, West Bengal, these forests mainly comprises of S. robusta, D. sissoo, Tectona grandis, Emblica officinalis, Bombex ceiba, Schlifera oleosa etc. Uttarakhand has about 34,359 hectares of total forest cover and approximately 63 % of total area of the state. This state is 358 km in length and 322 km in breadth. The Haridwar forest division cover 7304.60 hactare of forest cover in Uttarakhand state. Our objective is to study the stand structure, community composition and diversity of tree species in tropical forest of Rajjai tiger reserve.
MATERIALS AND METHODS
The study was conducted in six different forest sites of Haridwar-Pauri forest division of Rajaji tiger reserve. The tiger reserve is an essentials part of the terai landscape between Sharda and Yamuna river in Shivalik landscape (Akash et al., 2018a) . The study area comes division under Chilla forest range. The sub tropical forest of tiger reserve comes under Shivalik hill. Rajai Tiger reserve is located in northern India at 29°51ʹ N to 30°15ʹ N, 077°52ʹ E to 078°22ʹ E at an elevations from 250-1,100 above mean sea level. It falls within the Gangetic Plains biogeographic zone and upper Gangetic Plains province (Rodgers et al. 2002) . Shivalik hill is categorized as part of the Indo-Gangetic Plains and has great significance in India's biogeography due to intermingling of flora from the Indo Malayan and Palaearctic regions (Sivakumar et al. 2010) . The Chilla range of the reserve is one of the great centre of attractions for tourists (Akash et al., 2018b) Assessment of tree species composition, stand structure and distribution along the elevation gradient was done to cover the six sites of the study area. The six sites area given below along with elevation gradient and coordinates which are taken from the GPS Instruments (Table 1 and Fig. 1 ). Sampling and data analysis: The six sites were studied to cover the stand structure, diversity and distribution of the species in the studied area. At each site, 12 Quadrates (a total of 72 Quadrates) of 20*20 m 2 were randomly laid down to observe the tree species of the area. To determine the population structure of the forest, trees were measured for cbh with a girthing tape. The representative taxa were collected and after that identified with the help of regional floras (Raizada and Saxena, 1978; Gaur, 1999; Duthie, 1903-29) and prepared into herbarium. The voucher specimens were submitted in the Department of Botany and Microbiology, Gurukul Kangri University, India.
Data analysis:
The individuals recorded in the discrete plot samples, vegetation data were analyzed quantitatively for relative density, relative frequency, relative dominance and basal area. The importance value index (IVI) of tree species was calculated as the summation of relative frequency, relative density, and relative dominance (Curtis and McIntosh 1950) . After that structural composition was analyzed by comparing the distribution of tree diameter classes. The data were also used to interpret community indices like species diversity (H') of different tree species and was calculated by using the Shannon-Weiner Index (Shannon and Weiner 1963) The Shannon weaver index, Simpson index, Species richness, (Margalef index) and evenness (Whittaker index) were calculated for each community. These all diversity indices were calculated with the help of following formulas: H' = -Σ pi ln p i (Shannon and Wiever, 1963) ..Eq.1 Where, pi = ni/N, which denotes the importance probability of each species in a population; ni = importance value for species "i", N = total of importance values. Cd = Σ p i 2 (Simpson, 1949 ). The other sites showed moderate range of basal area. Diversity of tree species in the studied plots of the area was calculated by using the Shannon-Weiner diversity index (H'). The Shannon-Weiner diversity index showed that the highest diversity was in KR (2.161) and the lowest diversity was in KB (1.350), with dominance of Simpson's value ranging from Fig.3 (a-f) .
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. The Margalef species richness index was highest recorded in KR (4.90) and lowest was recorded in KB (2.584).The evenness index was highest recorded in KS (0.852) and lowest was in GS, KB which was 0.511 (Table 8) .
The sites represented different dominant and codominant species. In LS, Holoptelia integrifolea (IVI= 156.876) was the most dominant species followed by other co-dominant species Mallotus phillipensis (IVI= 31.556) and Crateva relegiosa (IVI= 12.259) and so on ( Table 7) . On the other hand, in KR, Dalbergia sissoo (103.872) was the most dominant followed by other co-dominant species like Trewia nudiflora (IVI=20.666), Legerestroemia indica (IVI= 16.305) and others (Table 8 ). In KB 6-8, Shorea robusta (IVI= 179.357) was the most dominant species followed by the co-dominant species like Mallotus phillipensis (IVI= 35.072), Naringi crenulata (IVI=13.82) and others ( Table 9 ). In SF, Cassia fistula (IVI= 43.633) was the most dominant species followed by species Mallotus phillipensis (IVI= 40.126) and other whereas in GS, Trewia nudiflora (IVI=141.766) was most dominant species followed by Mallotus phillipensis (IVI =21.442) and other but in GS, Holoptelia integrifolea ( IVI= 93.644) was most dominant tree species followed by Mallotus phillipensis (IVI= 48.757), Adina cordifolia (IVI =2126.559) and others (Tables 2-7) .
Correlation analysis:
The correlation between different phytosociological parameter are given in Fig. 4 (a-f) . The density (hac -1 ) was negatively correlated with the Shannon diversity (r= -0.633) and species richness (-0.081). The Shannon diversity was positively correlated with species richness (r= 0.418) whereas the species richness was negatively correlated with concentration of dominance (r= -0.28) and but positively correlated with Evenness (r= 0.066). On the other hand Evenness was positively correlated with the Shannon diversity (r= 0.746).
DISCUSSION
Tropical forests are rich in floral species density and diversity (Richards 1952; Paijmans 1970 ) but many factors affect their diversity (Janzen 1970; Connell 1971; Hubbell 1979; Parthasarathy 1999 which was highest at the elevation gradient. This situation might be due to tolerance-based dominance of only few of the tree species under severe environmental conditions. According to Baduni and Sharma (1999) , the concentration of dominance is always affected by the first three relatively important species in a community. The concentration of dominance (Cd) in our study ranged from 0.097(SF) -0.446 (KB 6-8). These result are almost similar to the study carried out by Raturi, (2012) in subtropical forest of Rudraprayagh district in Garhwal Himalaya whose results value ranged from 0.09 -0.63. All the results on vegetation composition and phytosociological were in accordance with the earlier findings in tropical forests of Bhagirathi basin in Garhwal region (Sharma et al. , 2014 (Sharma et al. , 2015 Every species play significant role and there is a definite quantitative relationship between abundant and rare species (Bhandari et al., 1999 Rajji tiger reserve is characterize by sub tropical climate, varied topography with rich alluvial soil and fragile ecosystem which makes it one of the most diverse area of Northern India. These factors have evolved new association of forest community inside the reserve. In present study, high value of H. integrifloea, S. robusta, D. sissoo, C.fistula and T. nudiflora revels that all the source being utilized by these species in each community as compared to the other associated species. High importance value and basal cover of these species reveals that dominancy over other species in a community. The dominancy of these species also reveals that these species in each community are highly utilizing the entire sources. Highest basal area of in KB 6-8 and highest diversity in SF inside the tiger reserve reveals that it is providing conservation to major forest of S. robusta and various mixed forest communities in Northern India.
Conclusion
Rajaji tiger reserve cover the huge part of northern India and providing many goods and ecosystem services which are essential for improving and maintaining the livelihoods of humans, animals and plants in addition to performing various ecological functions. The five relative highest ecological importance (IVI) species in the six sites of study area were H. integrifolea, D. sissoo, S. robusta, C. fistula and T. nudiflora. The results also revealed more than twenty species showed the unstable population hence hampered regeneration but diversity and stand structure increases significantly due to the its conservation status and strict provision for community in past years. Further study suggests that the studied area is still in a recovery stage. Since it had faced severe anthropogenic pressure prior to the establishment of the exclosure with the fence plants, sociological characters such as frequency, density, abundance as well as the basal area were being influenced by anthropogenic as well as natural stress in past, but now various protection strategies like restriction to Gujjar community, fire line, eradication of harmful weed, Gujjar rehabilitation programme further support species regeneration inside the tiger reserve.
